iqlnt and 
ignting 


Edited by J. STEWART DOW 


Official Journal 
of the 
IHuminating 
Engineering 
Society 


, Victoria St., 
ndon, S.W.r1. 


Incorporating 
“ The 
Illuminating 
Engineer.” 


Telephone: 
ABBey 5215 








Vol. XXXIX.—No. 2 


February, 1946 


PRICE NINEPENCE 
Subscription 10/6 per annum, post free 








Editorial Notes 
Notes and News 
I.E.S. Meetings... 


B.S.I. Specification for 
Street Lighting 


Industria! Lighting ; 
Design and 
Performance ... 


1.E.S. Council: 
Nominations... 


Lighting Progress 
in U.S.A. 


The Editor Replies 


Colour Measurement 
and Discrimination 35, 36 





Lighting and Decoration 


THE Illuminating Engineer is responsible 
for the Lighting, Yes. 
But how far is he or can he be responsible 
for other factors which influence the effect. 
of the lighting ? 


This was a question raised by Mr. 
Allpress in his recent paper (see p.24) and 
debated by several speakers in the dis- 
cussion. The nature of the decoration of 
walls and ceiling, even the colouring given 
to inactive parts of machines is vital— 
not only in improving the illumination and 
softening shadows but in creating the all- 
important background to the lighted task. 


In one way or other the Illuminating 
Engineer should make his influence felt, 
either by supervising the decoration or, 
better still, by enlisting the aid of an expert 
in colour and decoration and working with 
him. 

But the problem does not end here. There 
are other: factors in the chain of effects 
which influence lighting. More radical still 
is the suggestion once made by Mr. R. 
O. Ackerley that the nature of the objects 
manufactured may sometimes be modified to 
make lighting easier—e.g., they may well 
be of lighter tint or of less minute size if 
such changes do not prejudice their utility 
nor their acceptability to the public. 
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General Secretary’s Report for 
1944-45 


It is always instructive to study the 
record of progress of our friends in the 
United States, so fully and graphically 
revealed in the annual report of their 
general secretary (Mr. Lee E. Taylor).* 

The report for 1944-45 reveals many 
points of similarity with develop- 
ments in our own country, though in 
America affairs are conducted on a 
more magnificent scale. The graph 
tracing the growth in membership 
reveals—as with the British LE.S.— 
a very steep upward rise during the 
war period, a total membership of 
over 4,000 being now attained. But 
whilst the membership is thus rather 
more than twice that of the British 
LE.S., the annual income (which has 
likewise expanded sharply) now 
reaches roughly 66,000 dollars, or, say, 
£16,000, which is more than four times 
that of the Society here. Roughly, 
half of this substantial sum is con- 
sumed in office expenses alone. 

In several respects the societies 
seem to be moving on parallel lines. 
The distinction of Fellowship, intro- 
duced in this country shortly before 
the war, has been recently initiated in 
America, on very similar lines, though 
the conditions appear somewhat stiffer. 
Both societies are aiming at the pro- 
duction of handbooks on illuminating 
engineering, though the American 
effort is clearly the more ambitious. 
In both countries increases in the sub- 





* “Tiluminating Engineering,” Dec., 1945, 
Pp. 863. d. 
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scription rates have been sisthtoned, 
apparently without any prejudicial in- 
fluence on growth of membership. In 
one respect, the expansion of “ Illu- 
minating Engineering” (which cor- 
responds to our “ Transactions”), we 
have regretfully to give best to our 
friends in the U.S.A., where, appar- 
ently, there are no paper restrictions 
to vex the soul and cramp editorial 
efforts. 

A novel feature in the current 
report is the series of: photographs 
depicting the permanent staff at work. 
The first picture shows Mr. A. D. 
Hinckley (Executive Secretary), Mr. 
R. W. McKinley (Handbook Editor), 
and Mr. C. L. Crouch (Tech. Secre- 
tary) in consultation. (The two latter 
appointments are new full-time jobs, 
initiated for the first time last year.) 

Other pictures’ illustrate the 
separate departments devoted respec- 
tively to publications, membership 
records, financial records, and stock 
room, where eleven additional mem- 
bers of the staff are seen at work. 
There may, of course, be others, but 
the above schedule alone accounts for 
a staff of fourteen, with each depart- 
ment separately organised and con- 
trolled. 

Contrast this with the arrangements 
at 32, Victoria-street, where, even now, 
the honorary secretary (who also acts 
as Editor) has-the assistance of a 
secretary and a staff of only three 
assistants. The increase in subscrip- 
tions adopted last year should ulti- 
mately enable some improvements to 
be made, but at the moment restric- 


tions, shortage of available labour, - 


and other legacies of the past six years 
make progress difficult. 
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Forthcoming 1!.E.S. Meetings 


(Provisional List) 





SESSIONAL MEETINGS IN 
LONDON 

1946. 

Mar. 12th. Mr. G. T. Wincu on Photo- 
metry and Colorimetry of Fluores- 
cent and Other Discharge Lamps. 
(In the Lecture Theatre of the Institution 
of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W.1.) 6 p.m. 

April 17th. Mr. W. R. STEVENS on A 
Specimen Lecture for Delivery in 
Schools. (Joint Meeting with the Science 
Masters’ Association, to be held in the 
Imperial College of Science, S. Kensing- 
ton.) 5.30 p.m. 





MEETINGS OF CENTRES AND 


GROUPS 
1946. 
Mar. Ist. Paper on Fluorescent Lamp 
Lighting. (At Heriot-Watt College, 
Chambers Street, Edinburgh, 1.) 6 p.m. 


Mar. Ist. Mr. E. W. Murray on Lighting 
in Relation to Safety and Vision. 
(In the Lecture Theatre, City of Notting- 
ham Gas Dept., Parliament Street, Not- 
tingham.) 5.30 p.m. 

Mar. 4th. Dr. W. D. Wricut on Bright- 
ness. (At Electricity Showrooms, The 
Headrow, Leeds.) 6 p.m. 

Mar. 5th. Dr. W. M. Hampton on Glass- 
ware Manufacture with Particular 
Reference to the Lighting Industry. 
(In the Demonstration Theatre, City of 
Leicester Electricity Dept., Charles Street, 
Leicester.) 6 p.m. 

Mar. 5th. Dr. W. D. Wricut on Bright- 
ness. (At the Sheffield University, West- 
ern Bank, Sheffield, 10.) 6 p.m. 

Mar. 5th. Mr. W. R. StTEvENS on The 
Design and Appraisal of Lighting 
Fittings with particular Reference 
to Fluorescent Lamps. (Jn the Liver- 
pool Corporation Electricity Showrooms, 
Whitechapel, Liverpool.) 2.30 p.m. 
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Mar. 6th. Mr. 8S. D. Lay on Outdoor 
Lighting Practice. (In the Minor Hall, 
Oxford Street, Newcastle-upon-Tyne.) 5.45 
p.m. 


Mar. 7th. ‘* Any Questions? ’’: Annual 
General Meeting. (Az the Institute of 
Engineers and Shipbuilders, 39, Elmbank 
Street, Glasgow, C.2.) 7 p.m. 


Mar. 7th. Mr. L. G. APpPLEBEE on Colour 
and Directional Light as Applied to 
the Stage. (In the Reynolds Hall, 
College of Technology, Sackville Street, 
Manchester.) 6 p.m. 


Mar. 7th. Mr. W. R. StEvENS on The 
Design and Appraisal of Lighting 
Fittings. (In the Bradford Electricity 
Dept. Showrooms, Sunbridge Road, Brad- 
ford.) 6.45 p.m. 


Mar. 8th. Annual General Meeting and 
Address by the President (Mr. H. C. 
Weston). (At the Imperial Hotel, Temple 
Street, Birmingham.) 6 p.m. 


Mar. 12th. Mr. W. R. Stevens on The 
Design and Appraisal of Lighting 
Fittings. (In the Electricity Showrooms, 
Market Street, Huddersfield.) 7 p.m. 


Mar. 12th. Mr. W. J. Jonzs on Lighting, 
Past, Present and Future. (In the 
Reardon Smith Lecture Theatre, Cardiff.) 
6.15 p.m. 


Mar. 20th. Mr. R. GILitEsPre WILLIAMS on 
The Poetry of Light. (Az the Cleve- 
land Scientific and Technical Institution, 
Corporation Road, Middlesbrough.) 6 p.m. 


Mar. 21st. 
Development in Fluorescence, 
Gloucester.) 

April Ist. Mr. J. Warp on Engineering 
Applications of Polarised Light. 
(At Electricity Showrooms, The Headrow, 
Leeds.) 6 p.m. 

April 2nd. Paper on Infra Red Radia- 
tion. (At Demonstration Theatre of the 
City of Leicester Electricity Department, 
Charles Street, Leicester.) § p.m. 


Mr. D. Jones on Trend of 
(In 


(Secretaries of Centres and Groups are requested to send in particulars of any 


= a in programmes, mentioning subject, 





author, place, date and time of 


ies of proceedings at meetings (which should not exceed about 
” 250- 500 words) and any other local news are also welcome.) 
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1946. 

April 2nd. Mr. J. Warp on Engineering 
Application of Polarised Light. 
(Electricity Showrooms, Market Street, 
Huddersfield.) 7 p.m. 


April 3rd. Mr. W. J. WeEtLwoop FErR- 
Guson on Light and the Eye. (A? 
Liverpool Corporation Showrooms, White- 
chapel, Liverpool.) 2.30 p.m. 

April 3rd. Annual General Meeting. 
(At Minor Hall, Oxford Street, New- 
castle-on-Tyne.) 5.45 p.m. 


April 4th. Factory Lighting and Special 
Problems. (At Bridgend.) 3.15 p.m. 


April 4th. Dr. J. H. SHaxsy on Colour 
and the Eye. (At Reynolds Hall, Col- 
lege of Technology, Sackville Street, Man- 
chester.) 6 p.m. 

April 4th. Exhibition on Films. (A/ 
Bradford Electricity Dept. Showrooms, 
Sunbridge Road, Bradford.) 6.45 p.m. 

April 5th. Dr. DrumMonD CURRIE on 
Vision and the Eye. (At Electricity 
Showrooms, Bath.) 7.0 p.m. 


February, 1946 


1946. 

April 5th. Address by Dr. S. ENGuisu. 
(At Imperial Hotel, Temple Street, Bir- 
mingham.) 6 p.m. 

April 5th. Annual General Meeting. 
(At Heriot-Watt College, Chambers Street, 
Edinburgh, 1.) 6 p.m. 

April 5th. Mr. R. GILLespIe WILLIAMS on 
Modern Stage and Colour Lighting. 
(At Lecture Theatre, City of Nottingham 
Gas Dept., Parliament Street, Nottingham.) 
5.30 p.m. 

April 8th. Mr. J. S. Preston on Photo- 
metry in Theory and Practice. (Ai 
Sheffield University, Western Bank, Shef- 
field.) © p.m. 

April 18th. Lecture on Gas Applica- 
tions. (At Cheltenham.) 

April 25th. Annual General Meeting 
and Luncheon. (Park Hotel, Cardiff.) 

April 29th. Address by the President 
(Mr. H. C. Weston). (At Sheffield 
University, Western Bank, Sheffield, 10.) 
6 p.m. 

April 30th. Annual General Meeting. 
Address by the President (Mr. H. C. 
WEstTon). (At Electricity Showrooms, 
The Headrow, Leeds.) 6 p.m. 








E.L.M.A. Forty-Second 


Illumination Design Course 


The forty-second Illumination Design 
Course at the E.L.M.A. Lighting Service 
Bureau commenced in London on Thurs- 
day, February 28, when Mr. E. B. Sawyer 
give the introductory talk on “The 
Relation between Light and Vision.” 
The programme for subsequent Thurs- 
days comprises “Illumination Design 
for Interiors” (Mr. A. D. B. Atkinson), 
“The Development of the Electric 
Lamp” (Mr. A. G. Penny), “ Fluorescent 
Lamps” (Mr. C. Bicknell), “ Lighting 
Practice of the Future” (Mr. W. Robin- 
son), and “Light in the Home” (Mr. 
T. O. Freeth). From photographs of 
the audience it is evident that the at- 
tendance will be quite up to previous 
records. It is interesting to learn that 
additional evening courses are now 
being organised, both in Leeds and in 
London. The _ adjacent illustration 
shows preparations for demonstrations 
in full swing. 
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LIGHTING 


A New Standard Specification 
for Street Lighting 


(Specially contributed) 


The following summary and analysis of the B.S.1. Specification 
for Street Lighting and the recent I.E.S. discussion thereon 


has been specially prepared 
expressed in that discussion 
information on 


As reported in the last number of 
“Light and Lighting,”’* the meeting of 
the Illuminating Engineering Society, 
held at the Institution of Mechanical En- 
gineers on January 8, was devoted to a 
discussion of the draft British Standard 
Specification for Street Lighting, re- 
cently circulated for comment. 

Dr. J. W. T. Walsh first briefly sur- 
veyed the historical background, start- 
ing with the original Specification (No. 
307), in which installations were classi- 
fied on the basis of the illumination of 
the road surface at a stated “ test-point.” 
The great trouble with this was that, 
although the Specification emphasised 
that this test-point illumination should 
not be used as a yard-stick in assessing 
the relative merits of different installa- 
tions, it was, in fact, frequently so used. 
With all its defects, however, this Speci- 
fication did much to assist the improve- 
ment of street lighting in this country in 
the period between its publication and 
1937. 

In that year the Ministry of Transport 
Committee issued their final report, 
which inaugurated a new era. The illu- 
mination at any given point ceased to 
be the predominant factor, even as a 
basis of classification. Roads were 
divided into two groups, viz., traffic 
routes (Class A) and all other lighted 
roads (Class B), and recommendations 
were made as regards such matters as 





* January, 1946, pp. 14-15. 


in response to the interest 
and the desire for fuller 
this subject. 


mounting-height, spacing, overhang, etc., 
in addition to the amount of light to be 
provided per 100 feet of road. The re- 
port was not, of course, in specification 
form, and the committee made a strong 
recommendation that their principal 
conclusions should be incorporated in a 
British Standard Specification at the 
earliest possible moment. 

In compliance with this suggestion the 
B.S.I. Committee put in hand without 
delay the drafting of such a specifica- 
tion, and this work was in active pre- 
paration when war broke out. The draft- 
ing sub-committee’s principal difficulty 
was to find -a_ satisfactory method of 
checking the performance of an installa- 
tion, either by laboratory test or on the 
road, and many were the proposals they 
examined and rejected. 

When work was resumed about a year 
ago, the main committee had to con- 
sider very carefully proposals which had 
been made at different times that the 
whole matter would be better dealt with 
by means of a Code of Practice than by 
a Specification. After a long discussion 
their decision was emphatically in 
favour of a specification, and the sub- 
committee was therefore instructed to 
proceed on those lines. 

In order to simplify its task as far as 
possible the sub-committee decided to 
deal with the two classes of roads sepa- 
rately, and the present draft was that of 
a specification for Class A, i.e., traffic 
routes only. It was hoped to prepare a 
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separate specification for Class B when 
experience had been gained with the 
present proposals. 

The draft specification was divided 
into three parts dealing respectively 
with (I.) mandatory requirements with 
which all installations should comply, 
(II.) principles to be adhered to as 
closely as possible, having regard to the 
prevailing conditions, and (III.) such 
matters as maintenance, information to 
be supplied with the tender, etc. 

The clauses in Part I. specified (i) a 
mounting height of 25 ft., with a certain 
tolerance, (ii) a spacing in accordance 
with the report of the M.O.T. Committee, 
(iii) arrangements of posts and over- 
hang of lanterns, also following the re- 
commendations in that report, (iv) the 
M.O.T. range of luminous flux output, 
viz., 3,000 to 8,000 lumens per 100 ft. run 
of roadway, and (v) a laboratory test 
for the light distribution from the lan- 
terns and a road test of lantern perform- 
ance. These last two tests were dealt 
with more fully later by Mr. J. M. 
Waldram and Mr. F. C. Smith respec- 
tively. 

The clauses in Part II. dealt with the 
arrangement of the lanterns on streets 
of various breadths and having different 
characteristics and different features 
calling for special treatment. In particu- 
lar, bends, T-junctions, .cross-roads, 
roundabouts, and dual carriageways 
were all considered, and guidance was 
given as to the most appropriate 
methods of siting the lamps in order to 
meet the special requirements of such 
features. It would be clear that in 
Part II. it was impossible to lay down 
hard and fast rules, and, therefore, while 
in Part I. the verb employed was the 
mandatory “ shall,” in Part II. this was 
replaced by the wishful “should.” In 
brief, it might almost be said that 
Part I. was a specification proper and 
dealt with all those matters suitable for 
inclusion in such a specification, while 
Part II. was more in the form of a code 
of practice. 

In Part III., clause ii prescribed a test 
for maintenance which was, of course, 
mandatory, while the other clauses set 
out the various items to be included in 
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the information to be supplied (a) with 
the enquiry and (b) with the tender. 

Of the three appendices, the first gave 
a general description of the various 
types of light distribution available and 
mentioned the circumstances in which 
each would find its most appropriate 
application. Appendix B described a 
gauge designed to assist in siting at 
bends while appendix C gave a defini- 
tion of the “ directional intensity ratio” 
of a fitting, the definition being slightly 
different from that adopted by the 
M.O.T. Committee. 


Mr. F. C. Smith then dealt with that 
part of clause v which specified a test 
on the roadway to ensure that the per- 
formance of the installation was satis- 
factory. The illumination of a vertical 
surface was measured at a point 3 feet 
above the kerb and almost opposite a 
lantern mounted on the other side of the 
road. It was, however, displaced 2 feet 
towards that lantern on its own side 
which provided most of the illumina- 
tion. The foot-candle reading obtained 
was multiplied by the square of the 
distance to this dominant lantern (in 
feet) and the result was called the 
“acceptance number,” as this number 
had to reach a certain value in order 
that the installation might be regarded 
as acceptable. 

So far only one arrangement of 
lanterns (the staggered system) and one 
general type of light distribution had 
been dealt with in this clause, but others 
would be included at a later stage if this 
form of test was adopted. The accep- 
tance number was in no sense a 
measure of the excellence of the instal- 
lation; it was purely a form of “go” or 
“no-go” gauge which the installation 
had to pass. 

Passing on to speak of the mainten- 
ance clause, Mr. Smith said that the 
acceptance number was measured after 
the installation had been in use for be- 
tween 75 and 100 burning hours. The 
number found as a result of subsequent 
tests had then always to be within a 
certain percentage of this original num- 
ber, which was taken as the basis. The 
actual percentage was a matter for 
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agreement between the parties using the 
specification. 

Mr. J. M. Waldram first of all pointed 
out that what the borough engineer was 
concerned with, when buying a street 
lighting installation, was visibility or 
revealing power and he showed dia- 
grammatically the many factors which 
went to make up this_ intangible 
quantity. It could not be_ tested 
directly, so all the engineer could do was 
to apply some form of test which had 
been found in practice to provide an in- 
direct assurance that the revealing 
power would probably be satisfactory. 
Such a test was the laboratory test of 
light distribution laid down in clause v 
of the draft specification. The plane in 
which the distribution was determined 
was the plane parallel to the street axis 
and not the plane passing through the 
maximum candle-power. This was done 
deliberately to safeguard the appearance 
of the street. The requirements had 
been set somewhat low because only a 
small number of lanterns’ would 
generally be tested and on statistical 
grounds a maker would have to aim at 
a considerably higher figure in order to 
be sure of passing, having regard to the 
probable extent of the variations be- 
tween lanterns. 

The discussion was opened by Dr. 
English who said that if the acceptance 
number was a hurdle which the instal- 
lation had to surmount, it became in fact 
a figure of merit whether it was so 
intended or not. He felt, too, that it 
was impossible to define the distribution 
to be given by lanterns without stulti- 
fying development and discouraging ex- 
periments which might lead to progress. 
He recalled that as a result of a dis- 
cussion some time ago the Society had 
expressed a strong preference for a code 
of practice and he was still of the 
opinion that this was the right way to 
deal with the matter. 

Mr. T. Wilkie pointed out that main- 
tenance was of vital importance in 
securing good street lighting and he 
would have liked to see more explicit 
requirements in the part of the speci- 
fication dealing with this matter. He 
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also said that siting was often not under 
the control of the lighting engineer, 
especially where there were tram poles, 
nor was the road surface his concern, 
although this had such a marked effect 
on the visibility given by a lighting in- 
stallation. 

Mr. Hartill emphasised the importance 
of illuminating the background, includ- 
ing the footway, fences and buildings 
flanking the street. He felt that more 
light should be directed to these than to 
the roadway itself in order to secure 
better visibility conditions. 

Mr. Cunnington and Mr. North both 
urged that nothing should be done to 
discourage enterprise and the desire to 
experiment in street lighting. Mr. Cun- 
nington showed an unusual arrangement 
of street lanterns which he said he 
would like to see tried out in practice. 
although he felt that it would not come 
within the provisions of the specification. 
Mr. North (Borough Surveyor of Merton 
and Malden) would have liked the colour 
of the light specified and the nature of 
the road surface defined. 

Mr. L. T. Minchin, who, with Mr. F. C. 
Smith, had been largely responsible for 
the development of the clause dealing 
with the acceptance number, said that 
this number had been based on a study 
of brightness distribution on the road. It 
gave an idea of the candle-power of the 
lantern in that direction which was of 
primary importance in the production of 
good road surface brightness. 

The meeting concluded with brief re- 
plies by the three members of the draft- 
ing sub-committee who had opened the 
discussion. 


SITUATION WANTED 


ILLUMINATING ENGINEER, aged 26, 
requires post with progressive firm, Has 
had eight years’ exnerience on testing 
and design of lighting fittings equipment. 
—Write, giving details of work required, 
salary, etc, to Box 304, “Light and 
Lighting,” 32, Victeria-street, London, 
S.W.1. 
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Design and Performance of Industrial Lighting 


(Proceedings at the I.E.S. Sessional Meeting 
held in London on February 12th, 1946) 


There was an excellent attendance at 
the Lighting Service Bureau on Febru- 
ary 12 to hear the paper by Mr. H. 
Allpress on the above subject. The 
author has had exceptional experience 
of these problems, at the Ministry of 
Supply as well as in other capacities, 
and the paper dealt with a number of 
points of considerable practical interest. 
It would, however, doubtless have 
benefited by condensation, at least in 
delivery. When authors hold forth for 
an hour and a half they are certainly 
asking for trouble. The rapid dis- 
persal of the audience after such a 
period is significant, and naturally de- 
prives the author of any adequate 
opportunity for a full discussion. Never- 
theless, in the small time available, Mr. 
F. L. Cator, Mr. S. Lay, Mr. J. Ashmore, 
and others did raise some useful points. 
It was pleasant to note that the three 
opening speakers were all prominently 
associated with ILE.S. centres. We hope 
that those responsible will continue to 
be mindful of the desirability of securing 
the attendance of a few selected mem- 
bers from a_ distance at London 
meetings. 


Temperature Problems 

The first part of the paper was con- 
cerned mainly with the design of 
fittings and accessories. Mr. Allpress 
dwelt at some length on problems con- 
nected with temperature. There is not 
a sufficiently clear understanding as to 
what is meant by “cool wiring,” and it 
is suggested that makers should state 
the temperature permissible in prac- 
tice, e.g., in connection chambers or 
lampholder terminals. Reference was 
also made to variations in the quality 
of vitreous enamel (now being studied 
by .a BSI. panel). The quality 
described as “ ability to keep clean” is 


important, but reflectivity should also 
be specified. 


“ Dust-proof ” Fittings 

Something was said about “ dust- 
proof ” fittings, which are not always in 
fact dust-proof, and the author de- 
precated the practice of attaching so- 
called dust-proof visors to open re- 
flectors; this practice may actually lead 
to greater deterioration through the 
suction of dust into the inner parts. 
More. consideration should be given to 
the use of reflectors of sufficiently large 
dimensions to be operated satisfactorily 
without overheating or special ventila- 
tion. Another question touched upon 
was the earthing not only of polished 
metal parts but also of enamelled sur- 
faces of reflectors, etc., which can be 
done by the aid of a special screw and 
washer. Various practical suggestions 
for improving the safety of lamp- 
holders and securing a greater degree of 
standardisation were made. The use of 
key or push bar lamp-holders is un- 
desirable. Protection of low voltage 
circuits by means of a cut-out in the 
secondary circuit is advised. 

An interesting topic, well illustrated 
by the author, was the effect of dust 
deposits, especially those associated 
with the changeover from fuel oil to 
heavy fuels of the creosote pitch type. 
Mr. Allpress showed by demonstrations 
how deposits of such materials may im- 
pair insulation and lead to smouldering 
—even when the distance between the 
terminals is relatively great. 


Optical Qualities of Refiectors 
Turning to the optical qualities of 
enamelled reflectors, Mr. Allipress 
showed how little effect the nature of 
the contour has on the polar curve of 
light distribution, the effect of so-called 
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“ dispersive ” and “ concentrating ” 
types being substantially similar, except 
for some difference in the small area 
immediately under the source. 

The next section of the paper was 
concerned with general lighting prob- 
lems, the author laying stress on the 
design of installations to comply with 
the specific requirements of manufac- 
turing processes. Some doubt was ex- 
pressed whether “general lighting” 
could be designed to answer equally 
well irrespective of changes in the lay- 
out of plant, and the provision of 
alternative points for lighting fittings 
was suggested. It was pointed out that 
conditions of local lighting need to be 
specified with greater precision—wat- 
tages of local lamps may vary from 12 
to 150—and the importance of light 
surroundings was strongly emphasised. 


Value of Light Surroundings 

This applies not only to walls and 
ceilings but also to the machines them- 
selves. The improvement due _ to 
finishing machine tools a light cream 
has to be seen to be believed. (In the 
course of the subsequent discussion 
some doubt was expressed, however, 
whether “decoration” should come 
within the scope of the lighting 
engineer, even though admittedly the 
results of his efforts depend so greatly 
upon it.) 

Brief reference was made to the need 
for greater precision in estimating the 
depreciation allowance and to lessons to 
be learned from experiences of A.R.P. 
lighting during the war (such as the 
paramount importance of avoiding 
glare). 


Special Industrial Lighting Problems 
Mr. Allpress next proceeded to 
analyse a number of special lighting 
problems. Amongst these are the best 
means of illuminating various special 
articles such as those of a _ highly 
polished or semi-transparent character. 
He also emphasised the great value of 
illuminated magnifiers for use in the 
examination of very small objects 
almost beyond the power of unaided 
vision. 

One very interesting question is the 
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illumination of processes in which tem- 
perature is believed to be judged by 
observation of glowing material. Mr. 
Allpress went into this matter in detail 
and presented the results of a number 
of practical tests. These revealed cer- 
tain curious phenomena, but they did 
apparently dispose of the idea that the 
provision of a moderate illumination is 
any real handicap in processes of this 
nature. 

In the concluding section of the paper 
the author made some suggestions in 
regard to maintenance, in connection 
with which he quoted some _ useful 
figures for the average lighting hours 
in factories. . 

Finally, the view was expressed that, 
with the passing of war-time measures, 
the need for good industrial lighting 
remains as great as ever. 





Visits 

LE.S. Centres and Groups through- 
out the country have shown commend- 
able enterprise in the arrangement of 
their programmes. There is one idea 
worth following up—both by them and 
by Headquarters when _ opportunity 
affords—the arrangement of occasional 
visits as an alternative or an as addi- 
tion to regular meetings. 

We notice two recent events of this 
kind that seem to have been very suc- 
cessful, and for which the Leicester and 
Sheffield Centres were respectively re. 
sponsible. On February 5 members of 
the Leicester Centre visited the works 
of the British Thomson Houston Com- 
pany, Ltd., travelling to Rugby by 
motor-coach and inspecting sections de- 
voted to the manufacture of both tung- 
sten filament and fluorescent lamps; 
a brief visit being also paid to the tur- 
bine and large machine shops where 
large turbo-alternators and other plant 
were in course of construction. 

On January 3 the Sheffield Centre, in 
conjunction with the Yorkshire section 
of the Society of Glass Technology, 
visited the glass works of Messrs. Wood 
Bros., Barnsley, where a meeting was 
held and a paper entitled “ Lighting in 
the Glass Industry’ was read by Mr. 
J. K. Marsden, a past chairman of the 
Centre. The subsequent visit to the 
works, following which the party (about 
100 strong) were entertained to tea, 
proved to be of great interest. 
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Lighting Progress in U.S.A. 


In what follows we give a summary 

of the “Progress Report ’’ prepared 

by the American 1.E.S. (Illuminating 

Engineering, December, | 945) dealing 

specially with developments during 
the period of the war. 


In addition to the usual annual report 
of the general secretary of the American 
LE.S. (see page 18), the December, 
1945, issue of “Illuminating Engineering” 
contains a report on progress in the light- 
ing industry, in which reference is made 
to various interesting war-time applica- 
tions of light. 

The actual growth in lighting during 
the war period has been outstanding. 
Approximately 850 million lamps were 
scold in 1944, 180 per cent. of the number 
in 1938. The consumption of fluorescent 
iamps trebled in 1941 and then doubled 
in subsequent years, attaining a record 
of 35 million units in 1945. The energy 
consumed for lighting rose above 60,000 
million units, 200 per cent. of that used 
in 1938. 

This increase was largely associated 
with the national war effort. New ex- 
perience of high-level illumination in 
industry was gained. At the same time 
useful knowledge was acquired under 
very low levels of illumination, e.g., as a 
result of the black-out ‘and in night 
operations. 


New Sources of Light 

Amongst a considerable number of 
special new sources of light introduced 
interest attaches to the long and thin 
“slimline” fluorescent lamps, intended 
for such applications as showcase light- 
ing and in circumstances where a narrow 
“ribbon of light” is desired. Also 
of interest is the “circline”’ 32-w. fluo- 
rescent lamps made in the form of a 
circle end provided with special acces- 
sories for its support. Other types men- 
tioned include small fluorescent tubes 
consuming only 6. 8, and 13 w., certain 
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forms of lamps for use on d.c. circuits 
and lamps furnishing a new interme- 
diate quality of “ white light.” A 1-w, 
bulb ‘luorescent lamp has been intro- 
duced for night light and safety lignt 
use, chiefly in the home. Christmas-tree 
lamps, using glow-lamp_ discharge 
through krypton and other rare gases to 
generate u.v. radiation to activate phos- 
phozs, are also mentioned. 

Much ingenuity has been expended on 
the design of ballasts, lamp holders, etc., 
and a black filter glass tubing (for which 
plastic filters may substitute) has been 
developed for use as envelopes to appro- 
priate sources. 


Applications: General Lighting 

Turning to technical advances in the 
application of light reference is made 
first to certain practices in general illu- 
mination. The “* grid ”’ system of mount- 
ing fluorescent tubing, in lines at right 
angles, is stated to furnish “a better 
brightness pattern on the work,” pre- 
sumably associated with better shadow 
conaitions. Semi-indirect fluorescent 
general lighting has proved to have ad- 
vantages, and in certain instances sup- 
plementary “low brightness” bare fluo- 
rescent tubing is useful. Combinations 
of general fluorescent lighting with spot 
lighting from tungsten filament units 
has been tried out for merchandise 
areas, in order to get the requisite 
addition, to highly diffused general 
lighting, of a directional compo- 
rent, Photographs of installations are 
reproduced to illustrate current practice, 
illuminations in certain cases being as 
high as 100 ft.c. An installation of short- 
ray ultra-violet radiation, to reduce air- 
borne bacteria, is described, and a pic- 
ture of an experimental street lighting 
installation, with fluorescent lamps 
mounted at 45 deg. on poles along the 
curb, is reproduced. 


Applications of Light in Warfare 
Developments in specific lighting fields 
naturally include many war-time activi- 
ties. Armies, always on the move, con- 
stantly need light, quickly and for un- 
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foreseen uses. Portable power generat- 
ing units, varying in size from a small 
dry cell up to a 5,000 kw. power plant, 
puilt on a railway train, were designed. 
Tractoz-type power shovels were flood- 
lighted, landing strips for airborne units 
illuminated from airborne lighting kits. 
Artificial moonlight, searchlights, signal 
lights and indicators, lamps for deep-sea 
diving, etc., were in use in large num- 
bers. Noteworthy is the rugged “high 
impact ” filament lamp used on all U.S. 
Navy ships, utilising tungsten wire of 
special robust crystal structure, coiled on 
a small mandrel to high pitch and cap- 
able of resisting almost anything but a 
direct hit. Another valuable item was 
the gunsight lamp—a complete optical 
projector within a frosted and silvered 
lamp the size of a walnut—to concen- 
trate intense light (such as will stand 
out in bright sunlight) on the reticule of 
the sight, creating the sight rings used 
for aiming. Complete lighting kits for 
use in lighting emergency airports were 
designed. 


Use of Luminescent Material 

Luminescent material was also used 
on a large scale. Besides the use of 
fluorescent instrument dials ‘“ phos- 
phorescent tape’’ was very widely used 
to reveal objects in darkness. Other 
applications included the fluorescent suit 
and fluorescent signal-paddles used by 
aircraft landing officers standing in the 
beams of black light projectors. Packets 
of fluorescent dye, glowing a brilliant 
yellow under the u.v. rays in daylight, 
were thrown into the water by pilots 
downed at sea and served as guides to 
search planes. Fluorescent signal flags, 
more readily visible at a distance than 
any others, were widely used. During 
the last days of the “Belgian Bulge” 
10,000 lb. of brilliant fluorescent-dyed 
identification panels were flown daily to 
Europe to be used by the ground forces 
so that they might be safely identified by 
the Allied forces. At a time when much 
equipment was captured by the enemy, 
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and it was difficult to distinguish friend 
from foe, these proved invaluable. 


General Developments 

Ordinary lighting developments have 
naturally been less noteworthy than 
those recorded above. There is mention, 
however, of some interesting develop- 
ments such as the fluorescent lighting of 
railway cars, the record lighting of 
recently completed airports, model school 
lighting installations, and the progress 
attained in connection with farm light- 
ing. Special fittings for use with 
fluorescent tubes, such as those provided 
with louvres, are of interest as showing 
the tendency towards screening. Much 
attention has been given to the main- 
tenance of very large _ installations. 
Striking new equipment, such as elevat- 
ing service towers and ladders permit- 
ting attention to lamps 50-100 ft. from 
the floor, is illustrated. 

A final section refers to developments 
in Europe. Developments in Great 
Britain, illustrated by a familiar picture 
showing the illumination of a foundry 
by fluorescent skylights, are briefly 
recorded. 


Lectures on Lighting 


Considerable interest attaches to the 
Joint Meeting of the LES. with the 
Science Masters’ Association on Wednes- 
day, April 17, when Mr. W. R. Stevens 
will present a specimen lecture for use in 
schools on “The Wonders of Lighting.” 

We gather that this will be on similar 
lines to the talks given in London and 
elsewhere last Christmas, though doubt- 
less experience may suggest some im- 
provements. 

If the actual lecture can be reprinted 
in pamphlet form, with appropriate illus- 
trations and hints on apparatus (which 
should be as simple as possible) this 
may serve as a_ useful guide both to 
school teachers and future LES. lec- 
turers. It is to be hoped that the lec- 
ture, with any necessary local modifi- 
cations, may be taken un by science 
masters, for they will probably have 
much cf the needful apparatus to hand, 
and in many cases could doubtless fit it 
into the school curriculum. 
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Some comments have reached me on 
the idea of illuminating large outdoor 
areas by means of captive lighting 
sources at great heights, discussed in our 
December issue (pv. 183). It is natural 
to be sceptical about the performances of 
lighting units mounted 5,000 ft. high. I 
notice, however, that users of light are 
still often uneasy at the idea of mount- 
ing units at such heights as 25 ft. to 30 ft., 
or even 16-20 ft., believing strongly in 
the detrimental effect of the inverse 
square law or fearing the effects of atmo- 
spheric absorption. 


In regard to the former it should be 
understood that effects of greater dis- 
tance may often be largely counteracted 
by the use of more concentrating re- 
flectors, and that high-mounting systems 
are not necessarily less efficient than 
those based on units mounted at a low 
level. In the case of fluorescent lamp 
installations, where conditions often ap- 
proach those characteristics of an over- 
head luminous plane, the effect of dis- 
tance on the available illumination is. of 
course, often very much less than the 
application of the inverse square law 
would suggest. Indeed, in some circum- 
stances the illumination is almost inde- 
pendent of distance. 


ot 


Arguments based on the absorption of 
light at relatively large distances be- 
tween the source and the surface illum- 
inated have doubtless more behind them, 
especially in the case of outdoor areas. 
Some reference to this factor was made 
in the previous issue, mentioned above. 
It is interesting to note, however, that in 
America high mounting in very large in- 





dustrial interiors is apparently quite 
usual, and a recent issue of “ Illuminat- 
ing Engineering” contains pictures of 
maintenance ladders and lattice masts 
mounted on trollies to permit attention 
to sources at heights of 50 ft. and even 
100 ft. 


My attention has been drawn to the 
unfortunate experiences of certain shop- 
keepers in Swindon who appear to have 
been fined for “ waste of light” occa- 
sioned by the exposure of certain lamps 
in their windows. I have been asked 
what is the exact position in regard to 
such matters. I believe that the regula- 
tion forbidding shop window lighting 
and all display of light for purposes of 
advertisement remains in force. Occa- 
sionally however lamps used to illumin- 
ate the interior of a shop are permitted 
to shed some light on the contents of 
windows and, by some ingenuity in this 
respect, merchants may still be abie to 
give some indication of what they have 
to offer. 


sms 


The performances of fluorescent lamps 
continue to prove a popular subject ol 
discussion. I find a fairly general pre- 
ference for the “warm white” colour. 
certainly for display (even in florists’ 
shops) and in restaurants and_ such 
places where an impression of “ comfort” 
(how difficult to define!) is aimed at 
In this respect agreement has been ex- 
pressed with the views of Professor Cot- 
ton, quoted in our last issue (p. 13). It 
is well to remember that a number of 
years have already passed since these 
lamps were introduced. As a result, 
certain weaknesses, e.g., a tendency to 
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flicker when a heavy load is put on an 
industrial circuit, are much less appar- 
ent. 


ies 


Another result of experience, appar- 
ently, is a steady and progressive im- 
provement in average life. I understand 
that under reasonably good conditions 
an efficient life of 4,000 hours or more 
may well be exvected. This certainly 
affects materially calculations of the 
relative costs of fluorescent and tungsten 
filament lighting—though the latter is 
likely to persist for years to come; in- 
deed, there are often advantages in a 
combination of the two methods. 

The wide ground covered in the re- 
cent LES. paper by Mr. Allpress is 
likely to give rise to many profitable 
subjects for discussion. One of these is 
the effect of size and shane of reflectors 
on light distribution. In one sense, both 
are always important—for. obviously, a 
reflector so shallow as to embrace oniy 
a small fraction of the light emitted by 
a lamp can have little effect on its dis- 
tribution. Moreover, we have always a 
combination of the direct light from 
the source and the reflected light from 
the inner surface of the shade or reflec- 
tor, and the latter becomes more and 
more important as greater depth of the 
enveloping surface intercepts more of 
the direct rays. 


Apvart from this, the contour of the 
reflector only becomes of substantial im- 
portance if the inner surface is polished. 
A strictly matt reflecting surface be- 
haves like a luminous disc and gives the 
corresponding polar curve with a maxi- 
mum immediately underneath. A white 
enamelled surface, which yields a mix- 
ture of diffused and polished reflection, 
behaves in an intermediate manner. 
Even so, the tests quoted by Mr. All- 
press suggest that the effect of change 
of contour on the polar curve of light 
distribution is only apparent over a 
small area immediately under’ the 
source, and the division of such units 


into “extensive,” “concentrating,” etc.. 
is doubtless largely illusory. 
6 ee 
With polished reflectors much 


greater control of the light is possible, 
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and more concentrating effects may be 
secured. Since the candle-power in any 
direction depends on the visible reflected 
image of the light-source, it is ob- 
viously easiest to gain high multiplying 
power with small and intensely bright 





SITUATIONS VACANT 


DESIGNER of commercial and industrial 
lighting fittings for fluorescent discharge 
and tungsten lamns, recuired for Lon- 
don by large electrical manufacturers. 
British national with electrical and illu- 
mination training and practical experi- 
ence.—State salary required and fuil 
particulars to Box No, 604, “Light and 
Lighting,’ 32, Victoria-street, London, 
S.W.1. 


IMPERIAL CHEMICAL INDUSTRIES, 
Plastics Division, require an Hilumination 
Engineer for develonoment work on the 
application of Piastics in the lighting 
field. This is a new nost, carrying special 
responsibilities for a man with the neces- 
sary scientific background, coupled with 
real practical experience of design and 
lay-out. The ability to eauin and con- 
trol a snecial laboratory would be an 
additional qualification Write for ap- 
plication form to the Staff Manager, Im- 
perial Chemical Industries, Ltd., Plastics 
Division, Black Fan-road, Welwyn Gar- 
den City, Herts, quoting Ref. No. LL/3. 


LIGHTING FITTINGS and illumination 
commercial technical work. - Large elec- 
trical manufacturers require for London 
Offic: well-educated British subject with 
electrical and illumination training and 
commercial exnerience. Varied work, 
sales correspondence, lighting schemes, 
etc. Permanent, vrogressive post.—Par- 
ticulars and salary required to Box 200, 
“ Light and Lighting,” 32, Victoria-street, 
London, S.W.1. 





sources. For this reason—as Mr. W. R. 
Stevens showed in an informative paper 
before the LES. some little time back— 
no very great accentuation of candle- 
power can be obtained with extensive 
sources of low brightness, such as fluor- 
escent lamps. 
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The Trend of Fittings 
for Fluorescent Lamps 


An interesting paper on the above 
subject was read by Mr. W. R. Stevens 
before the I.E.S. Glasgow Centre on 
February 7, when Mr. F. M. Hale 
presided. 


At the conclusion of formal business 
the chairman made a special reference 
to the presence of Mr. Howard Long, 
who, at his request, said a few words to 
members. The chairman referred to 
the very useful efforts of Mr. Long in 
visiting in turn so many of the LES. 
Centres, and they appreciated particu- 
larly his inclusion of Glasgow in his 
tour. 


The chairman then introduced the 
speaker of the evening, referring to his 
long and friendly association with Mr. 
Stevens and to the excellent work which 
he had done for the Society. 


Mr. Stevens explained that although 
the subject originally arranged was the 
trend of fittings for fluorescent lamps, he 
had decided to give it wider scope, and 
would deal with the difficulties of the 
designers with fittings in general, and 
with particular reference to the 
fluorescent lamp. 


By means of a light beam and vari- 
ous reflecting surfaces, e.g., plain and 
ribbled glass, opal glass, and various 
metals, Mr. Stevens demonstrated the 
characteristics of reflection and diffu- 
sion, etc. The speaker gave some idea 
of the means available for the control of 
light sources. He explained that the 
high brightness values and smaller light 
source of the tungsten filament lamp 
made designing an easier problem than 
was the case with the long light source 
and low brightness of the fluorescent 
5 ft. 80-watt lamp. 

A slide showing the light distribution 
of a 5 ft. trough finished white inside, 
illustrated that the result was very simi- 
lar to the circular distribution of the 
standard dispersive reflector. Other 


February, 1946 


slides dealing with particular laboratory 
tests were shown. 

Mr. Stevens concluded his address by 
showing a film dealing with street lan- 
terns. This illustrated the vibration 
which lanterns were subject to when 
mounted on trolley-bus standards; also 
a works destruction vibration test and 
the testing of the lantern and glass for 
rain conditions. 

In the subsequent discussion a number 
of members took part, and after Mr. 
Stevens had briefly replied to points 
raised, a cordial vote of thanks was 
passed to him on the invitation of Mr. 
Macnaughton. 

In conclusion of the address, Mr. Hale 
mentioned that the next meeting would 
be “ Any Questions ” night in addition to 
the annual general meeting, and ap- 
pealed to the members to send in their 
questions not later than February 26. 
He also stated that there was every pos- 
sibility of a visit to the works of Messrs. 
Fibre Glass, Ltd., taking place on the 
evening of March 14. 





Informal Discussions 


The “Brains Trust” items not infre- 
quently intrcduced into their pro- 
grammes by Centres and Groups, some- 
times in order to fill a gap, are by no 
means tc be despised. 

Another kind of event which gives 
variety to the programme is the in- 
formal discussion, preferably on some 
highly controversial topic permitting 
lively contributions of the “ Have at 
Thee” variety at one time encouraged 
by the Australian I.E.S. Such discus- 
siors may be both entertaining and in- 
formative, but they need careful pre- 
arrangement, especially on the part of 
the introductory speakers. Sometimes 
a surprise element in the form of dis- 
tinguished visitors (disguised I.ES. 
members) may help to maintain in- 
terest. We seem to remember an emin- 
ent Chinese, reinforced by a written 
contribution from an Eskimo, who par- 
ticipated in a certain meeting in Lon- 
don. Such fancies, however, should 
not be allowed to run riot. 
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Bright Light Sources (Part Il.) 


By Dr. J. N. ALDINGTON 
(Trans. Illum. Eng. Soc. (Lond.), February, 1946) 


Although, as previously announced, it has been found possible to resume 
distribution of Light and Lighting and ordinary issues of the I.E.S. Transactions 
to ull members, the Paper Restrictions do not render it possible to deal in this 
way with papers of exceptional length. 

Accordingly, it has been decided to limit the distribution of the February 
(1946) issue of the Transactions, containing Dr. Aldington’s paper, which will 
be sent to libraries and such bodies as require the Transactions for permanent 
reference, but only to those I.E.S. members who make application for it (which 
all members who are in the habit of retaining copies and binding them in volume 
form will naturally do). 

Members who wish to receive the February issue of the I.E.S. Transactions, 
which will be available very shortly, are accordingly requested to fill up and 
return to the Hon. Secretary the attached form. 

It will be recalled that similar procedure has been adopted in regard to 
other papers of a lengthy and somewhat specialised nature. Besides easing the 
situation in regard to paper, this practice may facilitate the publication of more 
papers of wide and general interest. 


, 





This form to be returned to the Hon. Secretary of the Illuminating Engineering Society, 
32, Victoria Street, London, S.W.|!. 


1.E.S. Transactions, February, 1946 


Please send me the issue of the Transactions for February, 
1946, containing the paper entitled “Bright Light Sources 
(Part Il.),”” by Dr. J. N. Aldington. 


Signature of Member...............ccccseseeecseeetetetetensseaeesesesesesrsssesesnseanaeeanenenenes 


Name and Address 
to which copies 
should be sent. 


In clear block 
letters. 
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Lighting Reconstruction 
Pamphlets 


Readers are reminded that copies of 
the series of Lighting Reconstruction 
Pamphlets are still available on applica- 
tion to the Illuminating Engineering 
Society (32, Victoria-street, London, 
S.W.1). 

It will be recalled that the first five 
of the series are all available at the same 
rate (single copies 1s. each, 9s. per dozen, 
£3 per 100). The titles are as follows: 
No. 1, “The Principles of Good Light- 
ing”; No. 2, “The Lighting of Public 
Buildings”; No. 3, “The Lighting of 
Schools”; No. 4, “ Natural Lighting”; 
No. 5, “ Public Lighting in the City and 
Highway.” 

The sixth of the series, “‘ Making Work 
Lighter,” which carries illustrations by 
Fougasse, is issued at the special flat 
rate of 6d. a copy. 
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1.E.S. Convention 
May 14-16, 1946 


_It is particularly hoped that this 
gathering will afford an opportunity for 
members from all parts to meet each 
other and that all the Centres will be 
well represented. 

From replies already received to the 
circular notice recently issued to all 
members it is already evident that a 
good attendance will be secured. 


In view of the limited possibilities of 
entertainment at the present time, it 
may well be necessary to limit attend- 
ance for evening events. In the mean- 
time it will be very helpful, as a guide 
to numbers, if all members desiring to 
attend will kindly fill in and return the 
reply slip (if they have not already 
done so). 

We have been asked to repeat that 


morning dress will be general for even- 
ing social events. 
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Colour Measurement 


At the meeting of the Colour Group 
held at the Royal College of Science on 
January 30, two papers were read, each 
describing an instrument designed for 
the measurement of colour. Mr. R. 
Donaldson, of the National Physical 
Laboratory, showed a colorimeter with 
six matching colours instead of the usual 
three. He explained that the advan- 
tages of this arrangement were twofold. 
With only three instrument colours 
there was a very great difference of 
energy distribution between the light 
being measured and the mixture which 
gave a sensation colour match. This 
sometimes led to considerable differences 
between the results obtained by different 
observers. With the six colours, viz., 
red, orange, yellow-green, green, blue- 
green, and blue, the energy distribution 
was similar on both sides of the match- 
ing field and so the personal error was 
much reduced; in fact, it was practic- 
ally eliminated, as shown by some 
diagrams of individual observations 
which Mr. Donaldson puf on the screen. 

The other advantage was that this 
nearer approach to an energy match 
made it possible to use a large (15 deg.) 
field, instead of the 2 deg. field generally 
found necessary when the match was 
made with only three colours. The form 
of field adopted was the familiar 
Lummer-Brodhun contrast pattern and 
in this way the sensitivity of the 
measurement was vastly improved. 

The second instrument was a direct- 
reading photoelectric spectrophotometer, 
which was described by Mr. T. B. Daven- 
port, of Imperial Chemical Industries 
(Dyestuffs Division). The instrument 
was primarily designed for measuring 
the spectral reflection curves of coloured 
surfaces in the spectral range 400- 
6604. Light from a monochromator 
entered an integrating sphere through 
a small aperture and illuminated either 
a magnesium oxide standard or the 
material to be measured. A_ wide 
window of the sphere was occupied by 
the photoelectric apparatus embodying 
an electron multiplier type of photocell 
with an a.c. amplification system and 
band-pass filter, eliminating zero drift 
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and giving a high signal-to-noise ratio. 
Apparatus for modulating the light at 
a fixed frequency was incorporated so 
that a.c. rather than d.c. magnification 
would be employed. A device included 
in the optical system ensured that 
a constant band-width (10) of the 
spectral illumination was _ provided 
throughout the wave-length range. 

Mr. Davenport said that with this 
instrument it was possible to plot a 
complete spectral reflection curve in 
about 15 minutes, on the average. The 
accuracy was about 14 per cent. of the 
actual reflection factor. The long-wave 
limit of the spectral range of the in- 
strument was set by the type of electron 
multiplier available. 

Both papers were discussed together 
and both authors were plied with ques- 
tions regarding various details of the 
instruments. Mr. Donaldson explained 
that the contrast type of field was used 
because it was more sensitive than the 
ordinary equality of brightness field; a 
slight colour-difference, he said, 
appeared to be magnified when the 
contrast pattern was used. Mr. Daven- 
port described tests which had been 
carried out to check that stray light 
had been eliminated. He explained that 
the instrument has been constructed in 
war-time with such components as were 
available. Its advantages include mode- 
rate cost, compactness and ability to 
function unaffected by neighbouring 
mechanical or electrical disturbances. 


Mr. D. J. Sawkins: New 


Appointment in India 


We learn with interest that Mr. D. J. 
Sawkins has been appointed to an im- 
portant managerial position with 
Messrs. Philips Electrical Co. (India), 
Ltd., Calcutta, and will probably be 
leaving England within the next six 
weeks. Mr. Sawkins was largely respon- 
sible, in connection with the late Mr. 
E. J. Ireland, for the founding of the 
I.E.S. Bath Group, now incorporated in 
the Bath-Bristol Centre. He acted as 





honorary secretary of the Centre for two 
years, and during the present session 
became vice-chairman. All members of 
the I.E.S., for whom Mr. Sawkins has 
dome such excellent work, will join us 
in ee him every success in his new 
work. 
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Colour Discrimination 


At the November meeting of this 
Group, held at the Elma Lighting Ser- 
vice Bureau, Mr. J. G. Holmes, of Messrs. 
Chance Bros. and Co., Ltd., gave a very 
interesting lecture on “Colorimetry in 
the Glass Industry.” * 

At the twenty-fifth meeting of the 
Group, held on December 19, Dr. W. S. 
Stiles gave a lecture on “Colour Dis- 
crimination, the Visibility Curve, and 
the Trichromatic Theory.” 

The first part of the lecture was 
devoted to an historical account of the 
work done on colour discrimination in 
relation to the trichromatic theory, first 
by Helmholtz and .then by Konig and 
by Schroédinger. Helmholtz developed an 
algebraic expression for the threshold 
of colour discrimination in terms of 
small differences in the three distribu- 
tion coefficients. This expression he 
subsequently modified in order to make 
it applicable at all levels of brightness. 
Dr. Stiles suggested a further modifica- 
tion, as a result of experimental work 
which he had recently been carrying out 
at the National Physical Laboratory. In 
this the observer was required to look 
at an ordinary bipartite field, one half 
of which was illuminated by mono- 
chromatic light of some given wave- 
length, while the other half received a 
mixture of this light with a small quan- 
tity of light of another wave-length. The 
observer had to note the point at which 
the two halves of the field appeared to 
differ. The modified Helmholtz expres- 
sion derived from the results of this 
work was in accord with the visibility 
curve obtained by Gibson and Tyndall 
by the step-by-step method. This showed 
a considerable departure from _ the 
international visibility curve in the blue 
part of the spectrum. In conclusion, 
Dr. Stiles: said that while recent work 
by several investigators had greatly in- 
creased our knowledge of the eye’s 
ability to detect differences of colour, 
the interpretation of the results in terms 


— 
Lad 


*A summary of this lecture appeared in 
our last issue (December, 1945, p. 178). 
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of the trichromatic theory was still 
uncertain; it appeared, however, that a 
modification of the Helmholtz theory 
gave the best results. 

A very informal discussion followed 
the lecture. Dr. W. D. Wright said that 
he felt somewhat unhappy about much 
of the work on colour discrimination 
because all the experiments did was to 
measure the change of stimulus which 
produced a just noticeable difference in 
the sensation, and we did not know any- 
thing at all about the magnitude of this 
just noticeable difference and its pos- 
sible variation over the field being 
explored. Mr. Donaldson asked whether 
the theory was yet able to provide a 
basis for colour specifications, as it was 
frequently most important that we 
should be able to specify unambiguously 
the tolerance permissible in a specified 
colour. The lecturer replied that he felt 
that much more work was needed before 
this position could be reached; for one 
thing we had quite inadequate know- 
ledge of the extent of individual 
variations. 





Paint as an Output Stimulant 


A useful contribution under the above 
title by Mr. John D. Spooner appears in 
“Paint Manufacture” (October, 1945). 
The author views the application of 
paint from the “light” standpoint, 
stating reflecting powers for different 
colours and giving instances of “ selec- 
tive painting” of industrial interiors 
with a view to avoiding monotony of 
effect. Such methods have been brought 
to a high pitch by the Du Pont and other 
organisations in America, standard 
colour combinations for different indus- 
tries—textile, engineering, laundry, 
weaving, etc.—being mentioned. The 
author also, very wisely, reminds readers 
that the appearance of all such colours 
depends upon the sources of light by 
which they are illuminated; in other 
words, the scheme of decoration and the 
lighting system should te considered 
conjointly. 





